Activated protein C-catalyzed inactivation of human factor VIII and factor VIIIa. Identification of cleavage sites and correlation of proteolysis with cofactor activity.
Human factor VIII and factor VIIIa were proteolytically inactivated by activated protein C. Cleavages occurred within the heavy chain (contiguous A1-A2-B domains) of factor VIII and in the heavy chain-derived A1 and A2 subunits of factor VIIIa, whereas no proteolysis was observed in the light chain or light chain-derived A3-C1-C2 subunit. Reactivity to an anti-A2 domain monoclonal antibody and NH2-terminal sequence analysis of three terminal digest fragments from factor VIII allowed ordering of fragments and identification of cleavage sites. Fragment A1 was derived from the NH2 terminus and resulted from cleavage at Arg336-Met337. The A2 domain was bisected following cleavage at Arg562-Gly563 and yielded fragments designated A2N and A2C. A third cleavage site is proposed at the A2-B junction (Arg740-Ser741) since fragment A2C was of equivalent size when derived either from factor VIII or factor VIIIa. The site at Arg562 was preferentially cleaved first in factor VIII(alpha) compared with the site at Arg336, and it was this initial cleavage that most closely correlated with the loss of cofactor activity. Factor VIIIa was inactivated 5-fold faster than factor VIII, possibly as a result of increased protease utilization of the site at Arg562 when the A2 subunit is not contiguous with the A1 domain. When initial cleavage occurred at Arg336, it appeared to preclude subsequent cleavage at Arg562, possibly by promoting dissociation of the A2 domain (subunit) from the A1/light chain dimer. This conclusion was supported by the failure of protease treated A1/A3-C1-C2 dimer to bind A2 subunit and gel filtration analysis that showed dissociation of the A2 domain-derived fragments, A2N and A2C, from the A1 fragment/light chain dimer. These results suggest a mechanism for activated protein C-catalyzed inactivation of factor VIII(alpha) involving both covalent alteration and fragment dissociation.